Introduction
Objective: Numerically robust algorithm to compute derivatives of poles, zeros and residues Output will be used in Sylvester expansion solution of quadratic cost function for optimal output feedback Facilitates feedback design in large systems.
QZ review QZ historically used to solve generalized eigenvalue problem (GEP) In turn used to solve Ricatti Equations, compute transmission zeros, etc.
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Steps of QZ
A is reduced to upper Hessenberg form while B is reduced to upper triangular form, A is reduced to quasi-triangular form while the triangular form of B is maintained the quasi-triangular matrix is reduced to triangular form and the eigenvalues are extracted the eigenvectors are obtained from the triangular matrices and transformed back into the original coordinate system Building blocks of QZ QZ refers to the left and right unitary matrices Q and Z such that QAZ is quasi-triangular and QBZ is upper triangular Q and Z need not be explicitly formed, rather, Householder reflectors and Givens rotations are applied to submatrices of A and B. that is:
Batch Calculation of the Residues (repeated poles)
Repeating the algebraic process, we discover that the corresponding column of the Ξ matrix can be built from the bottom up pretending that the system is lacking m k − j + 1 occurrences of the repeated pole. The top m k − j of said column will then be filled in with zeros. 
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